Abstract-A proper total k -coloring
. In this paper, we prove that
for planar graphs with girth at least 4. This implies that Pilsniak and Wozniak' conjecture is true for any planar graphs with girth at least 4 and INTRODUCTION The terminology and notation used but undefined in this paper can be found in [3] . Graphs considered in this paper are finite, simple and undirected. Let
We use
to denote the vertex set, edge set, maximum degree and minimum degree of
) be the number of neighbors of v with degree i (at least i , at most i ) in G. A k -face is a face of degree k . 
Given a graph
Conjecture 1.1 has been proved for a few special cases, such as subcubic graphs, 4 K -minor free graphs and some special planar graphs, see [2, 6, 7] . Recently, colorings and labellings related to sums of the colors have been studied widely, see the survey paper [1] . In a total k -coloring of G , 
, we call such total k -coloring a kneighbor sum distinguishing total coloring. The smallest number k is called the neighbor sum distinguishing total chromatic number of G , denoted by ) (G T   . For neighbor sum distinguishing total colorings, we give the following conjecture due to Pilsniak and Wozniak [5] . Conjecture 1.2 [5] For any graph G with at least two vertices,
. Pilsniak and Wozniak [5] proved that Conjecture 1.2 holds for complete graphs, cycles, bipartite graphs and subcubic graphs. For a given graph G , let )) (
be any set of list of integer numbers, each of size k . If for any specified collection of such lists, there exists a neighbor sum distinguishing total coloring
we call such coloring a k -neighbor sum distinguishing list total coloring, the smallest k is called the neighbor sum distinguishing total choosability of G , and denoted by ) (G ch T  . In this paper, we studied the neighbor sum distinguishing total choosability of planar graphs with girth at least 4 and proved the following result. 
be any given set of lists of integer numbers, each of size k , where 3
For simplicity, we use '' k -nsd list total coloring" to denote '' k -neighbor sum distinguishing list total coloring". Let  be a k -nsd list total coloring of planar graph G without adjacent triangles with
, it is easy to see that u has at most 3 adjacent vertices and 3 incident edges, and the sum obtained at u must be distinct from 3 sums at the adjacent vertices of u . So u has at most 9 forbidden colors. Since 10 
. Let H be the graph obtained by removing all leaves of G . By claim2, H is a connected planar graph with 2   ) (H , and we have the following claim.
, then the neighbors of v must be 
-vertices in H .
In order to complete the proof, we use the discharging method. Using Euler's formula
. Next, we design a discharging rule and redistribute weights accordingly.
Let w be the new charge after the discharging. We will show
. This leads to the following contradiction:
Hence, this demonstrates that no such a counterexample can exist. The discharging rule is defined as follow: By rule (R), we have the following results:
and u has at most one neighbor of 
